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❑ Background of PLE 

❑ Perspectives (inwards vs customer facing)

❑ Challenge 

❑ Framework

❑ Learnings



Background & Landscape
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What is PLE?
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Product Line Engineering (PLE) is a strategic 

approach to developing a family of related 

products, leveraging their commonalities while 

managing their differences to improve efficiency, 

reduce costs, and enhance quality.



A320 Example
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https://training.egyptair.com/Maintenance/A320Family 

Variability in 

Design (solution 

domain)

https://training.egyptair.com/Maintenance/A320Family


A320 Example
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https://training.egyptair.com/Maintenance/A320Family 

Variability in Design 

(solution domain)

Variability in Need 

(problem domain)

https://training.egyptair.com/Maintenance/A320Family


Industry Examples
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https://www.volkswagen-newsroom.com/en/press-releases/modular-toolkit-strategy-as-

recipe-for-success-the-mqb-celebrates-tenth-anniversary-8030

VW MLB Platform

https://www.volkswagen-newsroom.com/en/press-releases/modular-toolkit-strategy-as-recipe-for-success-the-mqb-celebrates-tenth-anniversary-8030
https://www.volkswagen-newsroom.com/en/press-releases/modular-toolkit-strategy-as-recipe-for-success-the-mqb-celebrates-tenth-anniversary-8030


Why Platform Engineering? 
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1. Cost Reduction
Shared 

Components and 
Systems

Efficiency in 
Production

2. Accelerated 
Time-to-Market

Rapid 
Deployment of 

New Models

Incremental 
Innovations

3. Improved 
Quality and 
Consistency

Standardization
Enhanced Testing 

and Validation

4. Increased 
Flexibility and 
Customization

Variant 
Management

Scalable 
Solutions

5. Strategic 
Advantage and 

Market 
Competitiveness

Competitive Edge
Market 

Responsiveness



Background Research
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Background Work
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Product Line Re-Engineering for Modularity in a US Department of Defense Project

John Wood and Glenn Tolentino
Big Lever



Challenges, Strategy & Tactics
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PLE 
Challenges

Defining 
Variability & 
Commonality

Managing 
Variability & 
Commonality



Variability Space
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Kang, Kyo Chul. “Chapter 2 Variability Modeling.” (2017).



Framework for identifying Variability
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Identify Stakeholders 
and their needs

Define Problem-
Domain-Variability

Develop Functional 
& Logical Arch

Finalize Acceptance 
Criteria

Define Solution-
Domain-Variability

Define Artifact Space



Case Study – Problem Definition
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To produce the right set of Variants to offer in the market, which would 

optimise engineering, manufacturing, supply management, installation and 

usage effectively.

Note : These images are indicative, as we cannot share images of real product due to proprietary nature of the project



Stakeholder Analysis
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✓ Reduce the number of iterations required 

during product development life cycles

✓ Increase operational efficiency, reduce 

costs, and increase revenue from the 

company’s end

✓ Analyze the variabilities based on the 

ratings and dependencies

✓ Shortlist the best possible variants



Variability in Problem Domain
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No of Lights to 
Control

2,4,6,..24

Types of 
Lights to 
Control

4W, 9W,…50W

Types of 
Interfaces

Type of User 
Interfaces

Voice 
Command, 

Touch Panel, 
Mobile IF



Functional Architecture & exploring Design 

Choices
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LCM 
Functions

Switching 
On light

Controlling 
intensity

Controlling 
colour

Controlling 
timing

Switching 
Off Light

Taking user 
inputs

Tracking 
time

Ensuring 
safety

Ensuring 
user safety

Ensuring 
lights safety 

(life)

…



Variability in Solution Domain
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Connectivity

Bluetooth

WiFi

4G

Light 
Controller 

Card

4+4+4

4+8

12+12

Memory

Onboard

Cloud 
based



Tradestudy wrt Acceptance criterias
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Performance Product Cost

Complexity Modularity

Maintainability Serviceability

Usability Robustness

Illities



Tradestudy wrt Acceptance criterias
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Comfort
Ability to 

track history

Control 
Colours

Control 
Intensity

…

User Centric Features

Segments



Final Stage – Setting up PLE
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Defining Artifact Space
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Var 1
Wifi + BLE + 4G

16 Lights

Cloud Connectivity

On Chip ROM

Var 2
Wifi + BLE

16 Lights

Cloud Connectivity

On Chip ROM

Var 3
Wifi

16 Lights

Cloud Connectivity



Operational  

Scenarios

Contexts

Use Cases

Stakeholders

Requirements

Architectural 

Decision

Architectural 

Decision

Architectural 

Decision

Requirements
Requirements

Requirements
Requirements

Requirements

Requirements
Requirements

Requirements

System 

Configuration

System 

Configuration

System 

Configuration

System 

Configuration

Architectural 

Decision

Traceability across variability



Extending the Framework in Mission Scenario 

Planning



Moving from Problem Domain → Solution 

Domain

Operation 

Time

Night Operation Day Operation

1..1

VP

V V

Camera

Night Vision 

Camera
Regular Camera

0..1

VP

V V

Requires

Operational Variability Solution Variability



Moving from Problem Domain → Solution 

Domain

Battery 

Capacity

5000 mAh 8000 mAh

1..3

1000 mAh

VP

V V V

Flight Duration

30 min 45 min

1..2

VP

V V

Excludes

Operational Variability Solution Variability



Learnings
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✓ Always start with stakeholder interviews

✓ Interview them jointly, but also separately. You might be surprised the difference these settings make.

✓ Tradespace analysis came out to be a very powerful tool to systematically analyse design choices

✓ Traceability helped in keeping of all 150% Needs down till Design

✓ Excel/VBA + PowerBI / Python came out as low cost solution for one time activity, however change 

management was not easy

✓ Base line architecture always helps. 



Questions?
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Stueti@Blue-Kei.comMudit@Blue-Kei.com

mailto:Mudit@Blue-Kei.com
mailto:Mudit@Blue-Kei.com
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